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(54) DRIVING FORCE CONTROL DEVICE FOR VEHICLE 
(57)Abstract: 

PURPOSE: To control an opening satisfactorily and meet the 
requirements for reduction of driving force by using a simple device 
which drives the opening to a stall preventing opening even if it is a 
small opening required for suppression of slippage. 
CONSTITUTION: A negative pressure diaphragm device 15 and a 
three-way solenoid valve 21 are provided in the intake path of an 
engine as a second throttle valve 4 driving actuator provided in 
series with the throttle valve. When slip occurs, the three-way 
solenoid valve 21 is turned on to lead a negative pressure to a 
negative pressure diaphragm device 15 so as to drive it the full 
close position of approx. 1/8 opening. Also, after the slip has been 
reduced, the three-way solenoid valve 21 is turned off to lead 
atmospheric pressure to the negative pressure diaphragm device 15 
so as to hold it to the full open position. However, when it is 
returned from the full close position to the full open position, it is 
driven by ON-OFF repeated signals of a duty ratio determined 
according to the coeffrcient of friction (d) on vehicle traveling road 
surfaces. Then, as the (o) on the road surfaces is lower, the opening 
operation speed is reduced so as to prevent slipping at re- 
acceleration. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



:>earching rAJ 




c 




http://www19.ipdl.ncipi.gojp/PA1/resultydetail/main/wAAAbaqX4DA408158905P... 2006/02/13 



Searching PAJ 2/2^^— V 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9jpdl.ncipi.gojp/PA1 /result/detail/main/wA^^ 2006/02/13 



1/1 ^— 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 2nd normally open throttle valve Infixed in the throttle valve and the serial at the engine inhalation- 
_^^^'^P_3*h'_A shp conditjon detection means, to detect the slip condition.of the driving wheel of-a car-and-the 1st 
driving force control means which drives the 2nd throttle valve in the direction of clausilium according to the 
detected sl.p condition, and reduces the driving force of a car. In the driving force control unit of a car equipped 
with the 2nd driving force control means which controls an engine combustion condition according to the detected 
slip condition, and reduces the driving force of a car As an actuator for actuation of said 2nd throttle valve said 2nd 
throttle valve is dnven to the closed position of a predetermined opening by installation of the negative pressure to 
a negative pressure actuation room. The negative pressure diaphragm equipment which returns said 2nd throttle 
valve to an open position by installation of atmospheric pressure. While forming the three-way-type solenoid valve 
which introduces negative pressure or atmospheric pressure selectively in the negative pressure actuation -room of 
this negative pressure diaphragm equipment, as said 1st driving force control means The ON-OFF control means 
which drives said three-way-type solenoid valve with ON signal or the OFF signal according to the slip condition 
detected by said slip condition detection means, and controls said 2nd throttle valve to two steps of a closed 
position and an open position, Priority is given over said ON-OFF control means when carrying out open actuation 
of said 2nd throttle valve from a closed position to an open position, a road surface condition detection means to 
detect the condition of coefficient of friction of a car transit road surface, and. The duty driving means which drives 
said three-way-type solenoid valve by the ON-OFF repeat signal of the duty ratio according to the condition of 
coefficient of friction of the car transit road surface detected from said road surface condition detection means so 
that the open wori^ing speed In the road surface condition that coefficient of friction is low may become loose, a 
**** beam — the driving force control unit of the car characterized by things. 

[Claim 2] Said duty driving means Is the driving force control unit of the car according-to claim 1 characterized by 
being what drives said three-way-type solenoid valve by predetermined time and the ON-OFF repeat signal from 
initiation of open actuation. 

[Claim 3] Said road surface condition detection means Is the driving force control unit of the car according to claim 
1 or 2 characterized by being what detects coefficient of friction of a road surface based on the magnitude of the 
acceleration of the car at the time of slip generating. 

[Claim 4] Said 2nd driving force control means is the driving force control unit of the car of any one publication of 
claim 1 characterized by being what controls the number of cylinders which suspends the fuel supply to a cylinder 
and suspends fuel supply a part - claim 3 according to a slip condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention relates to the equipment which equips a throttle valve and a serial with the 
2nd normally open throttle valve at an engine inhalation-of^alr path, closes the 2nd throttle valve at the time of slip 
generating of a dnving wheel, and reduces the driving force of a car especially about the driving force (traction) 
control device of a car. 
[0002] 

[Description of the Prior Art] On wet slipping and the wet cone road surface of an asphalt way. a snowy road etc a 
dnving wheel slips at the time of acceleration, a car cannot fully accelerate, or a hips swing is caused and stability' 
falls. Then, although the fuel cut to a cylinder can be performed in part or it Is possible as a driving force control 
device of a car to decrease an inhalation air content using the 2nd throttle valve in order to reduce an engine 
output from the field of responsibility, control of the engine power by the fuel cut is desirable. However, in control 
by the fuel cut, the afterburning of the new mind from the cylinder by which the fuel cut was carried out to the 
cinder gas from a cylinder by which the fuel was supplied is long-duration-continuation-made easy to carry out 
within a catalyst, and when driving force control continues, there is a problem in which degradation of a catalyst is 
rash. For this reason, what uses together the driving force control by the reduction of an inhalation air content using 
the 2nd throttle valve and driving force control according a part to the fuel cut to a cylinder or the angle of delay of 
Ignition timing is desirable. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the driving force control unit of such a conventional 
car By using the DC motor as an actuator for actuation of the 2nd throttJe valve, and using a DC motor Since it did 
not need to control so precisely especially when the purpose of use was limited only on the acceleration disposition 
in the low-speed area which includes start assistance as an object for FF vehicles although the opening was 
precisely controllable, there was a trouble of having the cost high by using a DC motor. 

[0004] Moreover, the DC motor also had the trouble that weight was heavy, and it was common that they are a 
throttle chamber and one. and there was no versatility, on the change gear style. Then, the 2nd throttle valve is 
driven to the closed position of a predetermined opening (1/8 opening extent) by installation of the negative 
pressure to a negative pressure actuation room as an actuator for actuation of the 2nd throttle valve. By forming 
the three-way-type solenoid valve which introduces negative pressure or atmospheric pressure selectively in the 
negative pressure actuation room of the negative pressure diaphragm equipment which returns the 2nd throttle 
valve to an open position by installation of atmospheric pressure, and this negative pressure diaphragm equipment 
Development of the driving force control unit of the short form which aimed at sharp reduction of cost as two step 
controls was tried. 

[0005] In the driving force control unit of this short form, if a three-way-type solenoid valve will serve as ON. 
negative pressure will be introduced into the negative pressure actuation room of negative pressure diaphragm 
equipment, if a slip is generated, the 2nd throttle valve drives from an open position to a closed position and slips 
decrease in number, a three-way-type solenoid valve will serve as OFF, atmospheric pressure will be introduced 
into the negative pressure actuation room of negative pressure diaphragm equipment, and the 2nd throttle valve will 
return to an open position from a closed position. And control [ minute amount / amount / of slips ] can be 
performed by the early fuel cut of responsibility etc, 

[0006] Here the working speed (close working speed) from an open position to a closed position It is made time 
amount in order to make It possible to suppress a slip at an early stage. Although it is desirable to set up at high 
speed of 0.2 or less seconds In order that the working speed (open working speed) from the closed position at the 
time of a return to an open position may prevent the sudden acceleration after slip reduction, it needed to set it as 
the low speed comparatively, and has set up each diameter of a path of the negative pressure installation path to a 
three-way-type solenoid valve, and an atmospheric-air installation path that these demands should be attained. 
[0007] However, if the worthing speed (open working speed) from the closed position at the time of a return to an 
open position is determined that the acceleration nature in the condition (high mu road surface condition) that 
coefficient of friction (mu) of a transit road surface is high should be secured, in the condition (low mu road surface 
condition) that coefficient of friction (mu) of a transit road surface is low. this will be too quick, will induce a re- 
acceleration slip, and will produce the trouble of becoming the cause of hunting. 

[0008] While driving-force control of the short form which switches the 2nd throttle valve to two steps of an open 
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position and a closed position using negative pressure diaphragm equipment and a three -way-type solenoid valve is 
used for this invention in view of such the actual condition, as the optimal working speed according to the condition 
of a car transit road surface is obtained at the time of the open actuation to an open position from a closed position 
(at the time of return actuation), it aims at offering the driving-force control unit of the car which can perform good 
driving force control. 
[0009] 

[Means for Solving the Problem] For this reason, the driving force control unit of a car consists of invention 
concerning claim 1, as shown in drawing 1 . The 2nd normally open throttle valve by which the driving force control 
device of this car was infixed in the throttle valve and the serial as a premise at the engine inhalation-of-air path. A 
slip condition detection means to detect the slip condition of the driving wheel of a car. and the 1st driving force 
control means which drives the 2nd throttle valve in the direction of clausilium according to the detected slip 
condition, and reduces the driving force of a car. It has the 2nd driving force control means which controls an engine 
combustion condition according to the detected slip condition, and reduces the driving force of a car. 
[0010] And as an actuator for actuation of said 2nd throttle valve, said 2nd throttle valve is driven to the closed 
position of a predetermined opening by installation of the negative pressure to a negative pressure actuation room, 
and the three-way-type solenoid valve which introduces negative pressure or atmospheric pressure selectively is * 
formed in the negative pressure actuation room of the negative pressure diaphragm equipment which returns said 
2nd throttle valve to an open position by installation of atmospheric pressure, and this negative pressure diaphragm 
equipment 

[0011] And the ON-OFF control means which drives said three-way-type solenoid valve as said 1st driving force 
control means with ON signal or the OFF signal according to the slip condition detected by said slip condition 
detection means, and controls said 2nd throttle valve to two steps of a closed position and an open position, Priority 
is given over said ON-OFF control means when carrying out open actuation of said 2nd throttle valve from a closed 
position to an open position, a road surface condition detection means to detect the condition of coefficient of 
friction of a car transit road surface, and. It is characterized by establishing the duty driving means which drives said 
three-way-type solenoid valve by the ON-OFF repeat signal of the duty ratio according to the condition of 
coefficient of friction of the car transit road surface detected from said road surface condition detection means so 
that the open wori<ing speed in the road surface condition that coefficient of friction is low may become loose. 
[0012] In invention concerning claim 2. said duty driving means is characterized by being what drives said three- 
way-type solenoid valve by predetermined time and the ON-OFF repeat signal from initiation of open actuation. In 
invention concerning claim 3, said road surface condition detection means is characterized by being what detects 
coefficient of friction of a road surface based on the magnitude of the acceleration of the car at the time of slip 
generating. 

[0013]Jn invention concerning claim 4, said 2nd driving force control means is characterized by being what controls 
the number of cylinders which suspends the fuel supply to a cylinder and suspends fuel supply a part according to a 
slip condition. 
[0014] 

[Function] In invention concerning claim 1. as an actuator for actuation of the 2nd throttle valve Negative pressure 
diaphragm equipment and the three -way-type solenoid valve which Introduces negative pressure or atmospheric 
pressure into the negative pressure actuation room selectively are used. At the time of slip generating of a driving 
wheel A three-way-type solenoid valve is turned ON, and negative pressure is introduced into the negative pressure 
actuation room of negative pressure diaphragm equipment. With negative pressure diaphragm equipment The driving 
force reduction demand is met by easy ON-OFF control by driving to the opening which can prevent an engine 
failure, though it is a small opening required for the closed position of a predetermined opening, i.e.. slip control, 
about the 2nd throttle valve. 

[0015] Moreover, although atmospheric pressure is introduced into the negative pressure actuation room of negative 
pressure diaphragm equipment and the 2nd throttle valve is held to an open position by turning OFF a three-way- 
type solenoid valve In case an open position is made to carry out return actuation (open actuation) of the 2nd 
throttle valve from a closed position after reduction in a slip, the conditions (a high mu road surface, low mu road 
surface, etc.) of coefficient of friction of a car transit road surface are detected, and a three -way-type solenoid 
valve is driven by the ON-OFF repeat signal of the duty ratio according to this. 

[0016] Thus, by driving by the ON-OFF repeat signal at the time of open actuation, as compared with the case 
where it considers as a mere OFF signal, open working speed can be made loose and it becomes possible to control 
open wori<ing speed by making adjustable the duty ratio (ON time amount rate or OFF time amount rate) of an ON- 
OFF repeat signal. While securing a certain amount of acceleration nature in the state of a high mu road surface by 
this, using open working speed as comparatively high-speed, in the state of a low mu road surface, the re- 
acceleration slip (namely, hunting) by the sudden acceleration after slip reduction Is comparatively prevented by 
making open working speed into a low speed 

[0017] On the other hand, since engine power declines with a sufficient response compared with the case where 
reduce engine power and an inhalation air content is decreased, by control of what controls an engine combustion 
condition and reduces the driving force of a car, and the amount of fuel supply which a part of specifically includes 
the fuel cut to a cylinder, and the angle of delay of ignition timing, the 2nd driving force control means can control a 
slip at an eaHy stage. 

[0018] In addition, although the 1st driving force control means Is inferior to responsibility as compared with the 2nd 
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driving force control means, since engine power is controlled by the original method of controlling an Inhalation air 
content and it excels in respect of the exhaust air engine performance etc. compared with what worsens a 
combustion condition by control of the amount of fiiel supply, and the angle'of delay of Ignition timing, it uses the 
1st dnving force control means for main driving force control. 

[0019] Moreover, in Invention concerning claim 2. a three -way-type solenoid valve is driven by predetermined time 
and the ON-OFF repeat signal from initiation of open actuation, and after predetermined time is turned OFF and 
ensures maintenance of a full admission condition. Moreover, in Invention concerning claim 3. the driving force of the 
car It can run. without sliding to a transit road surface becomes so large that coefRcient of friction of a road surface 
IS large, and since driving force and acceleration are-like proportionally, coefficient of friction of a road surface Is 
detected based on the acceleration of the flash which generates a slip. 

[0020] Moreover, in invention concerning claim 4. as 2nd driving force control means used together since the fuel 
cut control means to a cylinder is adopted in part, compared with control of other amounts of fuel supply, the angle 
of delay of ignition timing, etc.. effect on the exhaust air engine performance can be lessened 
[0021] 

[Example] The example of this Invention is explained based on a drawing below. Drawing 2 is the system chart of the 
whole car, and drawing 3 is the system chart of the driving gear of the 2nd throttle valve. The 2nd normally open 
throttle valve 4 is formed in the upstream of the throttle valve 3 opened and closed by the accelerator pedal by 
interlocking at the inhalation -of-air path 2 of the engine 1 arranged every width in FF vehicle. Moreover, the fuel 
injection valve 31 is formed in the inlet manifold of the downstream of a throttle valve 3 for every cylinder. 
[0022] On the other hand, while the wheel speed sensors 5A and 5B are formed in a front wheel (driving wheel) on 
either side, respectively, the wheel speed sensors 6A and 6B are formed in a rear wheel (coupled driving wheel) on 
either side, respectively, and these signals are inputted into the traction control unit 7. The traction control unit 7 
detects generating of a slip based on the speed difference between wheels of a driving wheel and a coupled driving 
wheel, and generates a driving force reduction demand signal at the time of slip generating. One of the driving force 
reduction demand signals is sent to the driving gear (three -way-type solenoid valve 21 mentioned later in detail) of 
the 2nd throttle valve 4. and. thereby, the 2nd throttle valve 4 drives it in the direction of clausilium. Moreover, 
other things of a driving force reduction demand signal are sent to the engine control module 8, a part of output of 
the fiiel-injection pulse signal to a fuel injection valve 31 is suspended, and the fuel cut of the number of cylinders 
corresponding to demand reduction driving force is performed. 

[0023] Moreover, that the coefficient of friction mu of a transit road surface should be presumed, in order to detect 
the acceleration of the travelling direction of a car at the time of slip generating of a driving wheel, the G sensor 32 
before and after detecting cross -direction acceleration, and the horizontal G sensor 33 which detects the direction 
acceleration of width (right and left) are formed, and these signals are inputted into the traction control unit 7. 
Moreover, although the various infomiation on an engine 1 is inputted into the engine control module 8, such 
information is usable also at the traction control unit 7. 

[0024] Next, the driving gear of the 2nd throttle valve 4 is explained. The 2nd throttle valve 4 Is opened and closed 
by actuation of the lever 12 which is the valve of the butterfly type which has a valve stem 11 In the location which 
carried out eccentricity, and was fixed to the valve stem 1 1 from the core of the chamber 10 made of resin which 
constitutes an Inhalatlon-of-air path. To this lever 12. stoppers 13 and 14 are formed so that that splash range may 
be regulated, and the 2nd throttle valve 4 takes an open position and the closed position of 1 / 8 opening extent by 
these. 

[0025] The output rod 17 connected with the diaphragm 16 of negative pressure diaphragm equipment 15 Is 
connected with the lever 12 of the 2nd throttle valve 4. The negative pressure actuation room 18 where negative 
pressure diaphragm equipment 15 Is formed by the diaphragm 16. It has the spring 19 which is contained by the 
negative pressure actuation room 18 and energizes a diaphragm 16. A diaphragm 16 displaces to the method of the 
right by installation of the negative pressure to the negative pressure actuation room 18 by a diagram, the 2nd 
throttle valve 4 is driven to a closed position, a diaphragm 16 displaces to the left by installation of the atmospheric 
pressure to the negative pressure actuation room 18 by a diagram, and the 2nd throttle valve 4 is returned to an 
open position. 

[0026] The three-way-type solenoid valve 21 which introduces negative pressure or atmospheric pressure 
selectively Is connected to the free passage way 20 to the negative pressure actuation room 18 of negative 
pressure diaphragm equipment 15. The three -way-type solenoid valve 21 is the negative pressure side port PI In an 
OFF condition. It closes and is the atmospheric pressure side port P2. In an aperture and ON condition, it Is the 
atmospheric pressure side port P2 to reverse. It closes and is the negative pressure side port PI. It opens 
[0027] Negative pressure side port PI of the three-way-type solenoid valve 21 The negative pressure installation 
path 22 connects with the negative pressure tank 23. and this negative pressure tank 23 is connected to the inlet 
manifold (throttle-valve 3 lower stream of a river of the inhalation-ol^alr path 2) through the check valve 24. 
Atmospheric pressure side port P2 of the three -way-type solenoid valve 21 Although opened by atmospheric air by 
the atmospheric pressure Installation path 25. the orifice 26 is formed In the atmospheric pressure installation path 
25. 

[0028] In addition. In this driving gear, when the 2nd throttle valve 4 becomes free by the deficit of the output rod 
17 of negative pressure diaphragm equipment 15 etc. Since the valve stem 11 of this 2nd throttle valve 4 carries 
out eccentricity, is prepared from the core of an inhalation-of^air path and a difference is in the projected net area 
of a valve element part on either side on both sides of a valve stem 1 1 Even if the 2nd throttle valve 4 tends to 



http:/ / www4.ipdl.ncipLgo jp/cgi-bln/tran_web_cgLejje 



2006/02/13 



vif-.uo- 1 VOVUD,^ LUC I MILtU UtC>UKIK I lUNJ 4/g ^ ^ 

close, thp moment of the valve-opening direction acts on the 2nd throttle valve 4 by the pressure differential (the 
downstream Is negative pressure) of the 2nd throttle-valve 4 top and a lower stream of a river. Therefore the 2nd 
throttle valve 4 can be made to open also at the time of this failure, and it can mn now. 

[0029] Next, drawing 4 explains the driving force control according to a slip condition. In addition, this driving force 
control IS performed by using together the driving force control by the 2nd throttle valve 4. and driving force control 
according a part to the fuel cut to a cylinder. Drawing 4 is the flow chart of the driving force control routine 
performed by every predetermined time (deltat) by the traction control unit 8. 

[0030] Step 1 (it is described as SI in drawing.) The difference of the wheel speed VD by the side of the driving 
wheel detected based on the signal from the wheel speed sensors 5A and 5B at it being the same as that of the 
following and the wheel speed VF by the side of the coupled driving wheel detected based oh the signal from the 
wheel speed sensors 6A and 6B is calculated, and this is detected as amount S=VD-VF of slips. It is the 
predetermined value SO about the amount S of slips detected at step 2. It compares and is S>=SO, It considers that 
a case is slip generating and it progresses to step 3. 

[0031] At step 3, ON signal (off-duty 0%) is outputted to the three-way-type solenoid valve 21 that the 2nd throttle 
valve 4 should be driven to a closed position. With this ON signal. It sets to the three-way-type solenoid valve 21. 
and IS the atmospheric pressure side port P2. It closes and is the negative pressure side port PI. It opens. 
Therefore, negative pressure is introduced into the negative pressure actuation room 18 of negative pressure 
diaphragm equipment 15, the energization force of a spring 19 is resisted, the variation rate of the diaphragm 16 is 
earned out to the method of the right by drawing 3 . and the 2nd throttle valve 4 is driven to the closed position of 
1 / 8 opening extent. 

[0032] An engine failure is prevented while restricting to a small opening required of making the opening in a closed 
position into 1 / 8 opening extent when controlling a slip. Moreover, the operating time (tl of drawing 5 ) from the 
open position at this time to a closed position is set as the very short time amount of 0.2 or less seconds. In order 
to make it possible to also press down a slip on a low mu road surface at an eariy stage by the effective area of 
diaphragm of a diaphragm 16. the diameter of a path of the negative pressure Installation path 22, etc. 
[0033] Then, at step 4. Flag F is set to 1, and Timer t is reset to 0 at step 5. and it progresses to steps 14 and 15. 
At step 1 4, deflection epsllon=S-Stg of the actual amount S of slips and the desired value Stg of the amount of 
slips which can perform optimal transit is computed, and the amount 0 of demand fuel cuts is computed by RID 
control according to this deflection epsilon (refer to degree type) 
[0034] 

C=KP and epsilon+KI -integralepsllondt+KD and d epsllon/dt. In addition KP The control gain for P minutes, and KI 
The control gain for 1 minutes, and KD It Is the control gain for D. At step 15, the fuel cut of the number of cylinders 
according to the computed amount 0 of demand fuel cuts is performed, and this routine is ended. 
[0035] By driving force control by such fuel cut, feedback control of the amount S of slips can be carried out near 
' the desired value Stg. and it can run with the optimal driving force. Moreover, although are excelled In respect of the 
exhaust air engine performance etc. and there is a problem a little in respect of responsibility In the driving force 
control by the 2nd throttle valve 4 In order to control engine power by the original method of controlling an 
inhalation air content, by using together the driving force control by such fuel cut, engine power can be reduced 
more promptly and a slip can be controlled at an early stage. 

[0036] By judgment at step 2. it is S<SO. A case considers that he has no slip and progresses to step 6. At step 6. it 
judges whether it is flag F-1. and. in the case of F-1 (immediately after clausilium actuation of the 2nd throttle valve 
4), progresses to step 7. It is predetermined time tO about the value of the timer t in which the elapsed time from 
open actuation initiation of the 2nd throttle valve 4 is shown at step 7. It compares and is t<tO. A case progresses 
to step 8. ^ . 

[0037] Width detected at step 8 based on the signal from the acceleration Xg and the horizontal G sensor 33 of a 
cross direction detected based on the signal from the order G sensor 32 (right and left) From the acceleration Yg of 
a direction, the coefficient of friction mu of a transit road surface is computed by the degree type as a value 
proportional to the magnitude of the acceleration of a car travelling direction. In addition, k Is a constant. 
With reference to the map which was made to correspond to the coefficient of friction mu of a transit road surface, 
and defined the duty ratio (off-duty) beforehand, off-duty is searched with mu=k and 1 (Xg2+Yg2) / 2 step 9 from 
the coefficient of friction mu computed at step 8. Here, coefficient of friction mu is off-duty at a large high mu road 
surface. Although considered as 100%, coefficient of friction mu makes ofl^duty small for a smaller low mu road 
surface. 

[0038] At step 10. the ON-OFF repeat signal of the off-duty searched with step 9 is outputted to the three-way- 
type solenoid valve 21 in order to return the 2nd throttle valve 4 to an open position (duty actuation). By such duty 
actuation. It sets to the three-way-type solenoid valve 21 at the time of OFF of the three-way-type solenoid valve 
21, and is the negative pressure side port PI. It closes and is the atmospheric pressure side port P2. It opens. 
Therefore, atmospheric pressure is introduced into the negative pressure actuation room 18 of negative pressure 
diaphragm equipment 15. the variation rate of the diaphragm 16 is carried out to a left by drawing 3 with a spring 19. 
and the 2nd throttle valve 4 is returned to an open position. 

[0039] By comparing with the aisle resistance of the negative pressure installation path 22, forming an orifice 26 in 
the atmospheric-air installation path 25 side, and enlarging aisle resistance, the operating time (t2 of drawing 5 ) 
from the closed position at this time to an open position is set as 2 - 7 seconds which is 10 or more times of the 
operating time from an open position to a closed position., and prevents the sudden acceleration after slip reduction. 
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Moreover coefficient of friction mu is off-duty at a large high mu road surface. By considering as 100X by mailing 
enTne'LrrmSn" r?"'*'!" ^jf -"^V' « '^^^ ^^ows. and securing a certain amount of accde:a?ion 
Zf Zu^^ u « --oad surface makes of^duty small, coefficient of friction 

«-acceteration Tp ^ comparatively at drawings . as a continuous line shows, and prevents a 

^ZTJl^^rthrlT^ T'ZT tVa'^- ' •'"^'^ ''^ overemphasized that it is made to 

fh c ^"^.*^'°"!^ 4 *° ft^" admission with the negative pressure near the atmospheric pressure formed by 

*e 2ld^i.'r^t^«T«f * ^'^P^*** t""* °P«" ^«t"«tio" initiation of 
T:o':^lZV,tC u'T^s' ^^^^ " <'e^a t minutes, and it prog to the 

At°steV*i2 tn OFF. TJ^ u'l"!, ^ tZ^'^^"''''' ^ a judgment at step 6. A case progresses to step 12. 

Z^Zl Ifi' ^ u Tu u"?;'^"*^ outputted to the three-way-type solenoid valve 21 that the 2nd 

rit^l ? t ,0^^ *° ^" "P*" P***'^'**"- Atmospheric pressure is thoroughly introduced into the negative 

p essure actuation room 18 of negative pressure diaphragm equipment 15 with the three-way-type solenoid vSlve 
21 by this, and the 2nd throttle valve 4 is held at an open position 

[0042] Thus, initiation of open actuation of the 2nd throttle valve 4 to predetermined time tO The rest is off-duty. It 
F istrto'o'Jt St ^"V«<^'"i--i°" "Edition of the 2nd throttle valve 4 is ensured. Then. Rag 

1 is iauivllJnt to and It progresses to the above-mentioned steps 14 and 15. In this example, the part of step 

1 IS equivalent to a slip condition detection means, the part of steps 2. 3. and 12 is equivalent to an ON-OFF 
control means, the part of step 8 is equivalent to a road surface condition detection means, the part of steps 9 and 
10 IS equivalent to a duty driving means, and the part of steps 14 and 15 is equivalent to the 2nd driving force 
control means. 

[0043] In addition, although coefFicient of friction of a road surface was detected based on the magnitude of the 
acceleration detected at the time of slip generating, the driving force of the driving wheel at the time of slip 
frtt™l!fit'''J^Tl ' !C """^ T!*"" coefficient of friction of a road surface in this example based 

IfS^^ZTZt T T "T"'!:**' t^'"^ although off-duty of opening appearance in the wori. 

100% cfose ^'^^ ^ ^^^''^^'^ ^""^ ""^y ""^^^ """'"S ^ 

[0044] 

[Effect of the Invention] As explained above, according to invention concerning claim 1. the driving force reduction 
demand minimum with simple equipment can be met by perfonning two step controls of an open position and the 
closed position of a predetermined opening using the three-way-type solenoid valve which introduces negative 
Zl^r^T^ °';.**';^*'*P^«"° pressure into negative pressure diaphragm equipment and its negative pressure actuation 
^taTned t'acqliired ^" ' actuation of the 2nd throttle valve, and the effectiveness that a large cost cut is 

[0045] Moreover, in case an open position is made to carry out return actuation of the 2nd throttle valve from a 
closed position after reduction in a slip By detecting the condition of coefficient of friction of a car transit road 
surface and driving a three-^ay-type solenoid valve by the ON-OFF repeat signal of the duty ratio according to 
this^in the state of a high mu road surface While securing a certain amount of acceleration nature, using open 
wori<ing speed as comparatively high-speed, in the state of a low mu road surface, the effectiveness that a re- 
rnnlli M " be prevented is comparatively acquired by making open working speed into a low speed. 
thJlihrr''^':^ npr to invention concerning claim 2. the effectiveness that after predetermined time can be 
thoroughly turned OFF from initiation of open actuation, and maintenance of a foil admission condition can be 
ensured is acquired. Moreover, according to invention concerning claim 3, the effectiveness that a road surface 
condition (coefficient of friction) is exactly detectable based on the acceleration of the car at the time of slip 
generating IS acquired. Moreover, according to invention concerning claim 4, as the 2nd driving force control used 
together since the foel cut to a cylinder is perfomied in part, compared with control of other amounts of foel 
supply, the angle of delay of ignition timing, etc.. the effectiveness that effect on the exhaust air engine performance 
can be lessened is acquired. 
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